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(54) PARALLEL COMPUTER* 

(57)Abstract: 

PURPOSE: To shorten the execution time and to 
effectively use processors even in the case of the 
degree of parallelism lower than the number of 
processors. 

CONSTITUTION: A processor array consisting of n 
processors 1 and a processor array controller 2 which 
controls the processor array and extracts two kinds of 
instruction strings, which can be executed in parallel, 
from instruction strings to supply them to the processor 
array are provided, and one of two kinds of instruction 
strings supplied from output terminals OUT0 and OUT1 
of the processor array controller 2 is received by each 
processor 1, and two kinds of instruction strings are 
executed in parallel by n processors. 
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1 «tt«(D^D4»**fr&ft«:7p*^-* 

mis zfo -iz v is* mw^&fr * was s tisasas 
fflssfTdaae^/itff^p-tz^-y-^. 

*&l=«TE3W^P-b^-9-l=tt- 

SIS^P42^^rcDll^S«>JW^^^«ffl^|ift^a 
R»»^Slc % mE»JW^P-tr^-9-^&C)^1»$8SA 

fl?<raS©-9--<Xl=lSi:r;15SCI=ffiffl-r«.;1!3SSS5i:ffi 

z * o -c khi * Htz . mm\z&m l « lmh 

3 SftlTgfRfr & ajgy ? -b x pTffcKT & t * -tr <t 
« c t ZttW, t r zm&mw&o 

S-^p-fe-y-t^ 



[000 1 ] 
[0 0 0 2] 

■otLXS I MDM&$iJf+fr$A<&&. S I MDS!36?i] 

*i~*tL-c, ■r^TOT-^p-b-i'-y-eiBic^'t^^ff-r 
.&„ erotic, ^p-tr-v-y-st^fc'ittDT 1 — SM^-t-sfli 

[0003] -»i=. mm#m±X'm?rL&ok?& 

<JigLfl!g£2fe$i]SHf-r-5£:&l=. 1 Efl!)«yiSL* 1 
£<»-7n-tzyy-X'm'n-?Z>zk : £3£z-&k. 1 0000 

©jsyisuffls* 1 o o o o^cD^p-b^-9-r-^fTLr 

1 0 0 OlSJil±lcttj$gfS]±liMft^t^. L/=A<^> 

r, ^p-tr^-y-rois^y vj>*i*a£*"Jj£a>ras£»<*§ 

HaWI=05ffl3F*VJSL>3' , P*>yy-A^< j&y, 

[0 0 0 4] Fo1gla)afe5i|SA < '>^l^^lC, ^tTB^^OT 

^^aaro^p^-vy-cafeyiJssfT-e^-s^iffitt^fc 

m.-tir$&£z?alzy*tfmft+Zk^? s I MDft 
[ooo5] :ct, -«W*rM5iJttSft»i=ou>T0 6 

[0006] rbit?. cragsman*, ^#<»it 

r. i (cp) i i <k. gsn^roi 

(PE) i 27b^b^gfiE$4^^). ©l^^P-fe 
•v+H 1l=l±±t*^^'J (M) 1 3jM£«S*U 

p-b-y-y-i aicii-^H^ttp— A^y^y (lm) 14 

1 2»,^D-/<^<X1 5T'llitl4. ;t^^P-b 
h9— i7 1 60>MUk LTI±. itS^fJS^. 2ln*a- 
[0 0 0 7] fllffll^P-b'y-y- 1 11*, 

m««aasax-fcy, ±(*>^y 1 3i=is«A$^.rLNS 

KLfcfSrJ^AttflW^O-tz-v-y-l 1 TJ^tT-r^^^^-efc 



(3) 
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X±mn-fo*zv* 1 2dSfci£L. SW^n-fe^-tM 2 
[000 8] i li> ya— /^u/<xi 

tj&<r-#4. *fc, HiBA^i 7^ir, t^xom 

[0 009] «»^n-fe*+M lit ?P>h 

x>KIt*tSl 8<tlS$3*iTU>5o ?P>hx>Ktt 

iti 2-entT-r^^ , p^^^orjfi^^fT'3)/-- y s sas-r 

[0 0 1 0] SSS^P-feylM 2 1*. WW^p-b^-tH 
^T-^lc^LTSSS^^ofcU, h7— 1 6£ 

^L-cffe^atw^p-b^-y-i 2 tf- *a«tff^/s:y 

[ooi 1 ] StjS^P-tzy-tM 2 1*. WaLli. B3 7 1= 
[0 0 1 2] ^bvX^ 2 4(C(4, HSil^P-fey-tM 

i ^e>tta**i4«**<, i ^p^^rtiztsjft$ti 

"T^b*)* 7KUXbi/7$ (AR) 2 6. f-$ Ui/ 
X£ (DR) 27. WWbvX^ (PSW) 3 1. 
^Pt7^ffUv^^ (PNR) 32. ALU29. 
UvX2 777-OU3 0. 3&{i«j{»fflS3 3(4. 

[0013] »JW?p-b i ^*(4* —B#fflici4» 
lzmi:^^^±iM^:^p-tr^^ i 2 1=2} LT»iM£*u 

-So L^^S IMD (Single Instruction Multiple 
Data Stream ) ?53it m£*l% ti CD-Cfc^ 0 #St 

w^p-fe^m 2*<aeic^py9A*»% % #sn»^ 
p-b^iti 2*<astLx»ft-r*»a i fea3i5aF.*tTte 

y. MIMD (MultiplelnstructionMultiple Data Str 
earn) Jl&bWlXti&o 
[0 0 1 4] El 3 HZifKLtzS I MD?jxfcl4> MIMD 

*<fcy. C(0«*I4M I MD^sC^**iJlC3S:4, 

[ooi 5] dcDcfc-Sfc. aeyijit*«i=fc^T(*, #>is 

W^P-b^-tr (^g^^iaT. PE:Process 
i ng-EI ementt^5) WO)ffil**SC^*a)M 

ttt**«Hiftotl^ B PEM«tt*3S!***< 

»itr, .»wed4:«iMie*a)2-3^ft*. 



[0 0 16] »M*S*I4. WlS-r*a«4B¥OP E*<« 

a l x mm sm?* # ^ fci^t§¥ t coffi<if42E# 

[0 0 17] ii«ffl^BSt?ft< , ^p 

h 5 «, *(Df#»I4. X*f y^»£«£a"f 

5L«CfCfcy. ff«CDPE|W(Da«ft|III*<fSK-Si: 

[0 0 18] titzs P EA<a»Lfcli*a)*i»P E(7)W 
y»Lt§^f=fT? = <ta<ai3fe£o L**U i&S&£>Si5t 
(Dtztbts X-f vJ-(Dn=<< U-f <Dtz&blZ s &m<Dtzth<D 

[0 0 19] Cft&0)ie*tt<Dtt^#ltfcLT* PRftflF 
ffl H B X £ < ft £ H* <& P E ^ CO -r— £ f s iH V 14 » w 

Scop E^-r— ^ £ici£1-6i^i*3^>^AfiflT*i4 
[0020] »we$«a)afe?ijft*aic +mxcd£-? 

|f*lzja**<S*,r L*5o 0>]5U*3 2 X 3 2(^2^ 
h — 7XlS^<7)365»JI+«aizPp1jH-th-f X3 2 X 3 2 X1 
oa>R»flUHIHB*»tt*«*. x$4. y«iS-t*t-e*i 
pet a)^ia(3^fS; $ -t*-titfJtt*l*3Wl= J: l>o 
[0 02 1 ] Pplgi^'TXS 0X30X100 

Pn^ilr*l4. x, y$i^ P E7 U^<D^ffllC;#j££l±Ti 
■?-tl j etl2^0PE5iJ^oTL*9o CCD^^I4, 
#2ff»4<*-3fcc:tS^a^-7-fe4LM4=3>/W 

[0022] «7Ltf y r/y«ic«ttPEicft«**ir^ 

WB1f-f X0)fctf)lcffiffiL3S:l>PE^ft*Lli, 
|s]P E^iliii^i+^fc^ic. *»3fclBiSiSf^$fT 3(^51 
*<fey. #^0)PE-CI*ffiffl-r*PE^fl5fflL<Ct^PE 
(Di|aj»JBiffi4i^Si:3a:oT< ^CDfc(ftra1li^>r Xi: 

Tu^-^^x^-sfeLyc^irit-<. "f-zn&xo* 

[0023] M^ttK^a)tecD^m<bL'Cf4. &pecd 
^>^'J^I4. «-P E<^>^»;F^^ft^/^*xfc-5L^I4a 
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[00 2 4] »»>^gSI*«-^(DP EICP-* 

[0 0 2 5] »»^5C(7)P — ^JW^UTflt ff<MH 

©afejiifiiiffii^i £cdp E-e»fiti>f- 

— Jtlc»ii-4Ci:<D'e#4-T— SSi*1 P E 

cfcHlDLE^P EC0*7b<^l^li-&s *3fe 1 S^P E 
-eSlt^Ox— ^*2^0)PE(zmy»«t, 2 "a CD P E 
(DilKilCcfcy . ^felfttlc 1 ^<DP E£ LT^S£*rdo 

Kit. HW»a*3ft<fT*ftl^*— K 
A>b, «ttS*g*A^i£T-r4. 

[0 0 2 6] 0Uba>J:3i::, t!£*(&tt5UttJI«TM*MB 
■*M XtfRfc 4 c £ iz J: /<— ^ ^ Ka<*# L^- 

[0027] -s. «»<Daiiic^p-tz^-9-s*Bse*-r 

h ? — c*i<o<D;TI»^P-tr»>-9-*«a 
£>b<. ^-P-by-S-CDlSttlfflltlz^t^-C. ftS 
<D;H3t ^ P 42 b ffitf) ±T <Z);TIK Z? P 4z ^ * \z$£& 

[0 0 2 8] ^C"C. M^ISBI 9 iC^-r cfc^lC. fgS 

P-b y-*5 5(Ht'li, — oiU-hO^tB^P-b^-y-S^L 

[0 0 2 9] C©cfc74?Pt7i^Pflai*atLt 
I*. 0i]*.liW. J.Dal ly tikCD" Deadlock-Free Message Ro 
uting in Multiprocessor Interconnection Networks" 

(lEEETrans. Comput. . vol.C-6. No. 5, May 1987) izgfl 

D — A/f\ — )[/ • ;U— t--< >^T*I*. * U ^ 

h<tP¥l^4^^ : ^^lc^SJ]LrM<l*^9o ®<§l* 

afiffl^p42^^6a(i«^p-b^-y-*-ea)eas» 

[0030] ;u ■ ;u— ^ -< ><yi*&±<D£ -5 

fca«£*r3 y-tr— ^©aatftrMi-ci* 

ami** -toaatfflSfflaFtL-ci^ais^^^^sflfea) 
> »y-tz— yG)a«i3«ffl-r*cii:i*"e#tti% D Lfc#o 

X. fc£* y-b— ^*l»«E-r4±"Ca>^Ury h<Z)ffi{l/>< 
&*-e#JtL"C L^? -t<Da«lz(effl$*LTl>*a 

<&cd* ^-b— i;<Da«sss*L-cL*3 tL^na*<* 



[0 0 3 1 ] Z<D?$m$:f®fr-rZ>tztb\z s «*tfW. J. Da 
lly 0" Virtual-Channel Flow Control" (IEEE Tran 
s. Para, and Dist. Sys. . vol.3, No. 2, Mar. 1992) 

[00 3 2] ^7t4Ctt\ a«*<ff±LTL^>^ 
-b-v*;1tff^P-b^-trrtlcS7L, Z*t4«*v 

-b— ^(Da«Stt»L«P^«fe3l=LT*. 
[0033] C(Dcfc3ft/16S^P42^ita)fie*^l$ia3 

4o £SB5 1 >J ^ hm4/vy77 5 3 x , 

53y, 5 3 p Z?*) V V <T>\& ft ttfcfct V 

^5 4frb*i/S;£*i£o 

[0034] Pin, Pout I3JU— S Sfl 5 1 <b;Hff^ 

asus 2t$««t-r-sa«^-v*;uT*&4o xin. x 
out. Yin. y o u t ittti'etimmT&mMJa 

■b *v it <t CD M CO A ft fc «fc tffcH *J Ofr tf> ODiHl? 1 V * 

[0 0 3 5] L^LC<D^Piz^-tr*ffil^fc«^, iiJLT 
a>*5ftlHIl3^fc4. SI3 9lCfclNT, 55a-55e 

li;HS: ^ p 4z 'v-y-T fey , thth/<*;77 5 3 x, 5 

3y, 5 3 p, ^-f »>^5 4Scfcl^3tlMBaW5 2^b 
[003 6] tiJ^I^CDjll^^P-b^-y-S 5 bCD/\*^^7 

42^*tf55a(D/^V^753 x hhX t ~? 

h 0 C(Dt#/1iff3fP-b^-9-5 5 c^^^S^P-b^-y- 
5 5al:, S!jCD> 7-tz-e/(D7'J 7h6 8 A<A^J$tl^ 

e-e&4^t"«t. ;HS?P-b^-9-5 5e0/<'^7i: 

[0 0 3 7] <hC5^ /^'V7753 x lCSx.b^^TL^ 
y h6 7<Dail^lhLTL^4fc«). 7U^H6 

^■v^^ffii^-cfey**^**^*^*^**^ ^-b 
-v^, a«©ffjLLTi**>ffeo>* ^-b— yiccfcora 

a«»BB(*i«*L. 7s)l,— Zfv htfiTt*. 
[00 3 8] irC^>T? % H1 9-CSLfca«»&£l±»] 

^4»— y*<±Taa-r*fl)*i»fc«c^-e, 

■J 'V h^lilSLf, bl^ll^^'J ^ h**CD^P42^ 
[0 0 3 9] 7— ATfx— ;u • ^f-r >^^^t5 ^P4r 

^•9-t7>«fiRffJSBl4 OICtk-To 9 OliJU— £SJT*, Xi 
n, X o u t \Z-Z*l?nmmTZ>7nizy'V£(D&l<D?< 
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tifc&lfihtlTT^Jl'X'fo&o Pin. Pout 

*«9 otmw&mU7 a^sirrftafi^-v^u-efc 

fto 

[0 04 0] mZ 9 Clfcl^T^P-b y+T7 4 aT^b^P 

4 coffi^iS#^^)o ^— A*— ;u • ;u— -r 

fto /n> K*>x-f £<D'J ^7 XX KirT^y U ^ yfC- 

'J^hOStlt, H]4 1<£>D=4. L = 4CDii^£#)J 

[004 1] M^.I^Pt'^7 4b^b^Pt7t7 

4 afi^P-b^+f-7 4 b IZ-^ECDZP 'J y h££Hf^ft 
Ct^-CS-S. ^Pt7^7 4a/)Nb 

4 e$T?0>a«£#*.4. 
[0 0 4 2] jfeK^ U -/ hA<^Piz^^7 4a^b^P 
-t^-9-7 4 elCSlja-T4*-efZi6^SftB*mii2 x Dtfc 

y, c<Dr B 1lzz:S@a)^u ^ htt. :7P-b^7 4 dlz 

h*<, ^P-b^-9-7 4 e**&7 4 elzSiJ5!-r^*"ClC^ 
K*B»IBtt2x (L-1) tftio C(DSSS> 9-A7tx 

B$P B 1I42 x (D+L- 1 ) tUho 
[0 0 4 3] ?n-\zyy-m&m<Di&<»l5j&\Z\ts ¥fM¥- 
2-2 2 8 7 6 2 lr $ ^ t ^ ^ 7- A ■ JU— 

ytttfweas+i-s^n^^otijfflKDitf^ ^p-b 

-^fc^^P-b^^^■IBl(7)^S»A<*SLTL*^li, <? O y 

[0 0 4 4] cco^£-eiii>r?fcA/SK^«SSLfc^-e 
14. /\> Ki/x-r ^^fT^i^s^^L^cor* (d + l- 
i) -eaatffr**. l*u «K£«5rr*i:*i:. 

— A*— ;u • ^r4is?tfz\mz/\is Kvi-f^ff 

^<ti+4xii&e>r. ( 2 x d ) oa«B*w*i& 

^^ffl^fc^fc^S^^P^'yitPpl^ffiff^ii (5 

XD+L-1) t§^ B i42l:D = 4, L = 4(DiI^ 

[0 0 4 5] ^p-b^oatfi , o o o^^ift^? 
t*<D^ ^-b-^a>a«icB-rfti»iB*<Ji^-r4fc-it-e 

I4#l\ -T^*5*>. a«*(D> y-b— ^A^a-fe^if-V 
?QiryW!Ba)^**;uSi5*U- <ft<z>> v-b— 



fto 

[0 0 4 6] ^(Dfctt^P-iZ^-y-^-V^WU^Wtt^+L 

G>ffl«^ffta)y *4z— y<&a«a>ttif fcfcftfcit"Cfc 
^ ±«-ea)a«B#ra(* * b z>zk\ztj:z> 0 

[0 0 4 7] 

[«WAWaL*5i:t4M] BLfea**: «fc 5 
KWS I MDSffi*i]tm«*T?l±, fflHOatStJJtA^P 

•b ^ifcfc y ti**i***i:n*. ^comm^t^x^ 
-y-a cfc y t /h * i ^ ^ rc i* . was r c « s v $ ft o> (4Pp1 

14a* ^1 <£: lc y % MB £ ft < B»m £Sffi-f * 0 fc I* 
[0 0 4 8] S I MDBttmtJHtli, ^<0f 

[0 0 4 9] £blc % i£Xa)f»ntt«tRo>^9UttK«-e 

6iza»*ttop E*a»*i*4fctoa)*-/<— k 

[0 0 5 0] a*fl)3fe5»]tW«-Cli. *^5fe0ffi 

m^-v^;u^^rfcy, aaA^RTdB-efciic-tBafes 

[0051] ntzs *v K9- 5<Dffimtfzfoizvy-N\ 
a« ! ^ ic ^p B 1 7b<7b>7b> o "C L * 5 1 1 > 5 PpIS * fe o 

[0052] caxaaswft^-ftfctoic, 

14, IHHa)atMft35<^P-b^*»J:y t'h* 

T*^fty-£lt^<O^P-b^^£5a^cfe<fiJ^T^ft 

[0 0 5 3] m2(D^B^(4. S I MDSM5IJtf««lC^ 

tt -T ft 3£ 94 1+ JK« £ « « -t ft = t £ g t -T ft o 
[0 0 5 4] m3C0^B^l4> 

fc, «ffl**ifcl*P ES/\V/Ut5:tl:j:oti!!il 

^Fix7d:i>P E^o-^i^^^U £{£ffl$tift P E^bT 
^ -bX pTffelc-r ft z <h: (Ccfc ott-/^ K*/h* < 
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[00 5 5] Sf:, %4<D§£*%fcs iiilWffifc:-* s/-b — 

*«*««-*- seesaw* -r«. 

[0 0 5 6] K 5 (7>«WI** illt^ -V*JUj3*tf«mi« 
[0 0 5 7] 

[0 0 5 8] ?Pt^7l/-f»l|l* 

[0 0 5 9] »2CD«M<7)3fe5IJtHf«tt. 
-flO»j«i^p-b^-9-i:^€>«rt**L*. a»;/ 

D-bvm SMt-^p-b^-y-ecDSBffttiJwr**** 
[ooeo] *3(0jswii*. a^aaafsa-caadft 

LTL**P— *JU**Ui. ^BBeD-fr-fXlcfclST 

-r-5«»]¥St. com»i*aizj:-3riii»]**ufc. a 

i^a»a»fc«*LT^«p— a#ic« 

[0061] sale, m3(Dfgs^ii, iHBaaaajtK 

a*t/T**^¥B*aE*iBi«±i=E*-r*. 
[0062] *fc % %A<D%m^. antaj^p-bv^ 

y*»«Lfc«ira**»a*«fc» aa**tfc**-b 

[0 0 6 3] m5CD^0^li, H«0)7Pt'VWN*?u 



4^P4z^^6> vb— 5/fc*tf*IW«**aiU 
^^-b-i?©a*t«3e'r4*l3E*«i:* *(S**ifc* 

y«ckt;«j»a»*a»"f s^o-b^-s-i-'W/^-r* 

[0 0 6 4] 

[fffflj ±E*»r=*y. »i0>wwtt* stt^-r^M 

B(DSlWa^+»**^«*l=tt, «*0>S I 

fr^P-b^U"!*, ^Pt'^Tl/'flW? 

«^«a-r**aafl!>««wa)— 3tai+ay«ff<-4 
zfc*-e*6^6. aaa©*«w#-r'<-c*i=Bi--c 
fctiii, ^Kra>^P4z^*A<*izRi--**ssftwafif 

[0 0 6 5] »at-r*BIBa)MMfiE*^P-b^-9-»<fe 

o-casy. ^p-b'v-y-ttn^ifc^tcoi-r^o -s-lt, 

n=mx k, n s m, k l*SSSt t f 4 ) . CCOmfi 
(D3fP^^frbfc6£fi££5A£ tPf.SvC^lZ-T^o 

[0066] s^^x^iztt-r^risjismaao^M 
s«»u wcaa*fftt^«t5i=a»r«. ^p** 

*7U^«l»*«A^«l»**t*ma«a)^«5iJtt, & 

^7x^fi©mi(D?pt^wnfii!: 1 aa-f-3 

[0 0 6 7] »2<D»Pll* % ISOS I MDffil 

tfl*. *a*:7P-b *lt»^P4z»v^f>«£i2l* 
*i^^lcLfc^oTffl31Sft3c ffllffl^P-b^+h^t) 

a^fcst. fcb*>i:«)S-si»?pt^*op-*^ 
* * a i=v;u^^iy^ yat^4. «-ajr^p-b^ 

[0 0 6 8] »3 0)*BJll** PE7^0^ 

[ooes] aaarfB»^Maaacrr9B. &pe<d 
x&frvfrZofrmmttiZo «»*a)fc*p El*. 
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[0 0 7 0] £Ltfr*>, ffl3I^5MHCD1*^XlCd;b1± 

-cttfij-r* p e t&m lui* p e ^®«i-s^-r & z t 

[007 1] T'^-bX^SlC^tofriLttt-SP E 

ttitLTl^P ECOP — ^UU^^'J icKf^T^-b* L. 
[007 2] Sfcf=. nV/^fat7^-trXfSS, 

^v^wic»»6*tfc«»p EiciBffl-r«*i=«fe 
y, jKaaiiflFt«E-r*i:*i^ /<-r/<**«;&tf7 

[0 0 7 3] m4CD^B^<^M?>Jf+»^l3ci;^f^. > ^-b 
[0 0 7 4] »5(DfgB^<0M^JW-««lC«fc^tf. 

y, *0)>t y-b— .i>/)<S^P-bv-9-5ST?<fit*tli, 1ft 

y t/h* < ltiv*. 

[0 0 7 5] 

[Jtttfl] BIT* BB*#BL4#&**«©MII«S 

[0 0 7 6] 

fcffiMtWBl** nil (niifift) a>:7p-b**M*& 

*t«ift , r*^p-b'yy-Tu-f «wtt«2 

H^LXL^l^ ^P-fe^*l fflfccfci;^P-b^^1 
fc^p-b-yy-TUWWfWSftamifcf*, **ga£«] 

■KDfctoOaft*^ h? — 
[0 0 7 7] &Jb\ ^[HJ<D^j6£0iJT-l*. ?Dt^7l/ 

s«B-r set tan?**. 
[0078] 3rp***ru*«BB«2M\ ft**^ 

^□-b^-9-i i4. '^p-b^-9-r L/-r«]waiB2^e>ra^ 

lC^*&$tt^2<l(D^^CO : 5*>(0 i oco^s-aitBsy 



[o o 7 9] AttMKl*. ^P-b^-9-S^fS»^^P 
-b^-9- 1 (4^P-b^-y-TU-i'*]ffll^S2CDa±i5S : f-OU 

To^&as*s*L4«j^jco^*aitixyiitTL. ^ 

p-b*yy-»^*jaa>^p-b^-9-i (4tt3^)iSTouT 1 

^&aj***ii)^5»ja)^sait»yiifif^4. 

[0 0 8 0] S-^P-b^-9-1 I*. iHSSP. L/v^^7 

xau ^p-b^-y-raaftw^&ftfto ch&w^ot^ 

■9-1 ICl4 2O0)«lf* ; E— KA<fc*. &^P-tz»v 

5 1 »(D^P-b^-9-1 t L/vX^^St^Uv 

[008 1 ] CCW5>yx*(D*Stlt S^CD^ 

* <D « § <t « I C IU t £ ? I z <f o X I* 4 <t I * 5 C t -e te 
ho O^yffi^CD^P-b^-^l to<D\s*s**\ZT—2& 

ffi^o^p-b^+M ^Bsa^/s-r— * iHtf-^tf 

[0 0 8 2] ^P-fe^*B#A<«»<D^P-b^i#-1 I*! 

a#a)^p-b^itB#cfc y 1 -oxz^w^&b^yo-t 

p-b^tM I*. g#<B-?P -by y 1 o/JvSt,^ 

[0083] *-r % ^p-b^tMBtcty tfltOTK^**^ 
u ?*x<Dzrn*vvi \zmz&m&Mft£-&z>tztb 

BttB-Cfi, 3?P-b^+M c:tlzttBSti4**WI4H 
je**tTt*5a>-C* ?Pt^7^fl»8l2^20 

offlMfouTo, 1 ^^m— ^^ij^«*g*r^c 
[oo8 4] sfeic^p-b^-9-acfc y iffiMffi*<'j>*i*«i 

p-b^-9-i OBff^E— KliUvX*^*^— K^-T4. 
^P-b^-S-B*A<«»a>^P-b^*l fc*0)»#cfey 1 
•3*£i*5#(Z>:7p-by-y-i t*<i o(D^x^M 

[0 08 5] <7 7X^(^(0 2 OCO^PiZ^-y-l ? 
Rl«6&2 0<D*^ai*«8 : ?OU T 0. 1 

co^P-b^-9-i \zm&f\z&f&&ti % ^ft?ft<D?u-by 
[0 0 8 6] :ct\ Bl2a>*5<c3EC<DttW*-r5a6' 

(COL>Tltt0^-r^)o j^P-b^-U-Bn^l 0.0 0 

X$>Z>ktZ>o 

[0 08 7] ccDft^S i o ooiBof- -Sic^Lrff 
«5B«I=I4, 7P-b^1f 1 (O^-K^Uv^lNSW 



(8) 
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UTO, 1frb. 13 (a) . (b) <D£otef*\ — U^o 

^5U1. 2$Mt§o S-^n-tz^+M i:iSflfo(?)f 
— ^<^®31^fi]^T^Cl«h:lcJ: l J , Hi CD ^ □ -tr • v+M 

tMoo o$aa>T : — $ ^^as^^coichb^ 1 o o otto 

[008 8] LfrU CfDbvX^ft^-Kt^OO 

0 o ot?&£cdi::5 o o#0} 1 o^Felr Lfr&< , afe^'J 
[008 9] -?5s cd^e— KSUvX^^ 

(a) . (b) <D^5^M?lJllftBJ^^2fI|l(7)^^?IJ 
1, 2^tiJ^ffi^OU T 0. 1 ^?>^n-?Htt$&-r^) 

[0 O 9 0] D3CD^^?lJT*li, 1 0<Dffi^£fr&:5a> 

<£tt(Dm'nmf®X?*h. m'rr&fffitf^tttzteZ. Ltztf 

o"C, 5 0 0*&CD^—£lCtt^£^^(7)i§^-e till] 4(7) 

ii^tfc^T i o o o»0 i (Dtefmx-m'nTFZ^ttfvJ 
mx&% 0 

[009 1 ] 46, ^a-b^-^TU-f »JfflI»«2A<flt«& 
7l/^M»8l2rtttHSlfiWci:***ttBJLra 
£i4lrf«]-cfc4o 

[0 0 9 2] HI I^LfeSMSflWI*. tt>ttRfft£*l« 

BaSaF*vci*4rt<* DSICTF-Tcfcaic, uvTtuDrffr^JU 
C (Dig EST- 14, -r^Ttf^P-tz^+M 14, 

[0 0 9 3] *<D"aM?tt6^P-b^-9-1 <0tSi1*A*l<7)ffJ 

1 <D;H$liaSi^ b £ *> b &mtR?Z>fr&7&mTZ>ZL 1 1 
T?£4. ^X*£«J&-f £I£l::l4, MOTSfTPlffitt2 

oa)*^jsait«iofc2-3a>-?P42'v-9-i 

[0 0 9 4] Cl(Dii£\ i f-then-elseOck 



3i*atMi=sifT^4«k 5 1- 2 o(DW?]tai»i^o u 

to, 1 ^6-ttt**t«l»L. #^P-b«vtH 14 i f X 
IS, i f — then — e I s e<DmmW^mX& 
[0095] superscalar fo£>UM4V L I W 

mm&m<m£X'*>s r^momm^m^izLx^^ 

£14**1? 6*1^ Z<£>f& 1 <7>S60J!t?l4, t* 

x. m&\zm< ctt^mx^o 
[0096] %z<r>%m 

m 6 14. »2 0)«ffla)3fe5«ttKai=«*?i)-S81Bfi!ia)flt 

[0097] mmzTjk? itmmmt. *£<#i+t, 
i i$<nvm?u*zv-* (cp) 1 1 aasoas^ 

Pt'^(PE) 1 2**b«fi£S;K4<, ©Jta^P-b^-9- 
1 lIchfc^M^U (M) i 3#J8»**u ;H»^a-b 

y+M 2|3li-?'tL- : eHP — fcA^^E'J (LM) 14^ 

i4, ^p-/n>/ui 5, ts&tfmm/txi 7x&ffiz 

ti^o ;H3f ^Piz^tM 2I4, *v 1 6-etBS 

}8*ji*Jh<&a ^ 1 6<D^8Si: LTI4, t&^HS 

[0 0 9 8] SHl^P-tr^-trl 114. ftl§M-0(7) 

LfctfoT, <J 1 3\Z&M$*lXl^ir-$\Z 

■9-1 1lcl4. ;H*^P-b^-9-1 2 LT^J^^^t 5®. 

[0 0 9 9] ±(*>^'J i 3lc»»£iKTl*4*H»^n 
•b^-9-1 1 cd^p^^AIcI4. «»?p-t!^l 1 
X<Dttkm$ft7r;-r&fii<??<Dmiz % 3tJt^P-b^y-l 2t 

[0 10 0] fflffl^p-fe^+M 1 14, y^EU 1 3^b^ 

#ft*"Cfttil<, MttP^P-b-v-tM lT?Rffr4. fl?!36 
Lfc^^atff^P-lr^-9-i 2T*HtT-r^^^^t?&tL 
14, ^p-/^/^1 5$iHri»|[^Ptv*l 2 

J:L^35^ C C-CI4»ttap^CD^Stt2|-r 4 t CO <t Lt 

[0101] $i]W^P-tr^+M 1 14. yp-/N>A^ 1 
5£ttLT, -r^TO. fe^LN|4^^;^^P-b^^ 
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*fc, Sffl/Ul 7^Lt, "t^TCDjH 
[0 10 2] S&lzfflffll^P-fe'ylM 1 14, ?u> hx 

i 2-es8ff-r4^py5A(DiB**frofcy. 5as-r-< 

[01 03] 37P> hX> KtW«i 8 iMK^p-bv 

1 3lcei3£*r£o £ bl=. WIW:/P-fe-;/-*M 1 Tr^^T-T 
^^■r— $r£:7P> hx> KtUMM 8^t>±(*^^U 

i 3^$EiMLf=y, jH^^P-b^-9-i 2-essfT-r*-** 
x— 7P> Kx> KttlFtti 8^t»S-;1IS:^P-b 

y+M 2fc#ELfcy, fc4iM*«aa»»**s**^p 

-fe-y+M 2-^tM^y 1 3^b7P>H> 

[0 10 4] ;Hff3fp-b»v9-1 2 14, MW^P-fe-y-tM 

tztit-oX. gP-^^^^'J 1 4Qf-^l:$tLt;lS 
S-ffo/cU. **y h9-^7 1 S^^LTffiJCO^^P-tr 

[0 10 5] »2(D*B^o*'Di>a«3l*^P-b^'9-i 

[0106] p— ^y 1 4 tmUzfu-tz V 

+M 2£l4. ^^'JT KbX/\'X2 1 ^^'Jf-$ 
/<X 2 2fZcfcoTm3S£tlT^&o 

[0 10 7] V^^Uy^tr (MUX) 2 3 14. %Z<T> 

sseBicfe^Titai-s^xfctiO-cfcy. wuvx* 2 4 

A;UAX 1 5S^LTtt3i*H-&^^3&\ p— 2uu>^e 
U 1 4^^^fcii*H/c'7 r --^^^31«-r4o ^JU^Zf 
b^-9-2 3 0>-;5<DA2n4. M»?Pir7*1 irt^CO 
^p— /<;u/<x 1 5*<, t ^-yjOAJjlrte. >^»J-r 

[0 1 0 8] 2 4ICI4. Zf L^+r2 

3T*iS«*4xfz^^7b<^*ft$H4o JMIC^P-te^tM 2 
£«fi)^*flb<Z>^Ta>»*l4, ^L/yX^2 4^b 

a>ffi^i=«tor»j«iia?*i*. ^CT?i4lttqs^sic-r^ 

tzthtZ, tiv^lsVTsZ 2 4C0S±fibf <y hT?-7;u^^U 
^-y-2 3(D*lJffll*ff5 <t U S-htet*'y r-*<0£:b 

;u>^'J 1 4 Steffi SH^^r— >3&<*«L/y^5» 2 
4l3f&JA*n5 ; tOt<5SLTl5^it^5o 
[0 10 9] 'Juf^U-h*?^'? (PC) 2 5(4. 12 

y, P — ^U^y 1 4lC*£&>j$;h,T^6M I MDfliS 



?d«a^>^ 2 51=1*. mft&stom&'Of y 

[0 1 10] T KUXUvXS (AR) 26. t— * U 
(DR) 2 7I4. P-AW^'JHSTJW 
*r*fcttf=fflL^6*l4. T KUXUS/X* 2 6(4, rtSfi 
/\*X2 8^btt^SK J^'J 7 KbX/^2 1 \zm 

2 2i:^/U2 8 irCO^lCM^H^^^f^COUvX^ 

[0111] 7— ZBtftth LB#I4. W»/U2 8^b7 

Kuxuvx^ 26ic, tt**tfjf ^S^^ey 1 3 cor K 
U^MttSii, a— fc^^y 1 4|c*tLT§S^£iiL 
*#£frl\ tt^Ui Stifcx— 5 14/^ y t-^a*x 2 
2ANbf-^vX^2 7l:MS^o 
^Bfl4. 7 K L/X U vX^ 2 6 l:§^ iifc^J > ^ U 1 
3(D7Kl/XSttttU f-?UvX$2 7l:Sfa^ 
x-^StMAU »*&*«tt*fr5c:4;l=«fcy. 8£ 

[0 1 1 2] A LU 2 9 14. 1^95/^X2 8 LT. U 
^$77-f ;U3 OIC^StL^i^— ZlZftLX* «W- 

[0113] «88*J»P L/^X £ ( P S W : Prosessor St 
atus Word ) 3 1 14. A L U 2 9 -C<0;1t#ttB£ Ssf*" 

(Day-efe4. ccd5*>. d) - (3) (4. m»<DA 

LU2 9t?0MTA<f ! ffe4x4fct/(3|fl:fia?*t*. (4) , 
(5) (4. ttSMffllUvX^ 3 1 

[0114] (1 ) -tfpe^ h : JHIHBjRtf-ifPfzft* 

[0115] (2) lEtfy h : aWH«»*<lEa)fc#iz-b 

[0 116] (3) 7P- t^y h : }HJfC^-— 

/^-^P-^*±Lfci:*lc-tr^ h^^-S,, 
[0 117] (4) fs]gfitf'y h : ±;^^P-tz^+rl 2 

1 14. ±;H®^P-tr^-tr 1 2 *<!5]J8j t? -v h*-b^ h L/c 
[0 118] (5) -7X^7 t*»y h : C05tf^ htf-fe-y h 

b-T. ;H«>Tp-t2^-9-1 2l4»rfE Lfcl>. 
[0 119] ^Pt7ti#UyX^ (PNR:Porces 
sor Number Register ) 3 2I4, *;HJf ^P-fe 
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■9-1 1 3^»*+4*S*«*«#*.6*i.*.. -dT*l4/\-K 

[01 20] iiflf Jfflffli 3 3 (4, * V h 9 — ' > 1 6 £ 
LTf&fl!)9W^P-b^*l 2fciS«Lfcy, ^p-Aju 
/U1 5$<Mt*li9^ot7^1 1 i(Dffl«*tr3fc 
a6<Di>y^*^neaa)ii«^p 

$HI, 0 SW^P-b^* 1 2I4. C<75il{f^JW^i3 3IZ 
J:ot, MW^P-bv-9-1 1 ^fe<0/1iS^P-tz^it 1 2 

[0121] $^byX^ 2 4^<7)ft*<Df§*fll4, fflSi 

it, 1 cfcytta$*ist<Dt?*4o m 

W^P-b^-9-i 1 ^P>^38«^P-tr 'Vit 1 2lcR|— CDft 
[0 12 2] S2^ail D-JUU^'J 1 4l=fc& 

2 4i=»«-r**a>-cfcao ca>ft*i4s *6^u«>«- 

SW^P-feylM 2T?«fcofct,<D*»ttLTfc< C£ 

iccky. &;us^pt'^i 2-cR*ofcffla*ff 

So 

[0 1 2 3] JilTt'li, S I MDSitdrM I MD^j^(D 

2-D<DmmJ53&s j3<kt/ca>2o<7>«ia*aiHa)ja»* 
[01 24] sr. »2a)*BB0)atw«-»a-esgR'r* 

(1 ) «*«aas*t«»»o 

[0125] ;u— stjij«aa-e*<i:i^»»-c, 

(2) «-3l*^P-b^-9-1 2A<-»lc«lS*fT5ffl# 
(S I MD5£LS) o 

[o : i ; 2 6] ftlffli^p-b^tM ii^cfcy. ^Slir^p-b 
-/-9*1 2*<WCflHi£fr3. 

[0127] o) fts«»^p-b^-tn 2T?R>ao^sa 

aSff 5SIX» (M I MD*i) 0 

[0 1 2 8] ©Iffli^P-feytM i (DWJWSKtLT, 
S^P-fe^-9-1 2*<aeizHfrf 
[0 1 2 9] C<D5*>* ( 1 ) i (2) I*, #HW:7P-b 

'J 1 3 (3D- K**L*. *LT, ^iffll^P-fe 

vIM 1A<»BL *fifc*lM4*ff1M»*fr9. (3) 



*$Ptffr*Ml::WJflSftfcaL SSfr**i49l*:7P-b? 
+M 2 cop— rtJU^^y 1 4IZP— K-S*i4. 

[01 30] &\z* iDJBf- 9<dw tfv^sisuioi* 
[0131] ±tM^y 1 3d, *Hai:7Pizy-tM 1 -e 

iff^n^^tf- hX>Ktt*«1 8 An 

[0 13 2] «-;HS^P-fe'>1t1 2C0P — *;U> 

^E'J 1 4IC, jH^^r— ^ M I MD»ft**i4-<*ft 

+M 2iZckor*<f-&fce6. 3l*:Jp-te*-tM 2r^ic 
5E«Wlct¥te*L*. «aSI*lllfi^Wiiyi?fc^o 

[0 13 3] (1 ) «»^Pt^t1 1 £3t*^P 
-b^-9-1 2lc*tLT, ■7 f -4r*IEiS-*-43«f^P-b'y9- 

[0134] (2) ftjMCJp-b^-* i 2r*. mw^p 

-tzy+M 1 bCDft^&oT. Wiep^P-b^-9-1 13^ 
^tti£**L4^PHz^-9"»-^i:, S»0)^P-b^-9-«# 

ftSLfeS^O/'SW^P-b'yiti 2co^t?frtpn^o 
[0 13 5] (3) M»?Pt^1 1 I*. T-S^te 
-S^P — *;U^^'J 1 4 C0^JHcCD5fefllT KU*£ 

p-b^-9-i i a^fssn-ra-x-- so^^y 1 3^co§^ 

[0 13 6] (4) SIW^P-b^-9-1 1 I*, »^Ltr;1l 
^^P-b^-9-1 2lc$EiM-r^^-^ £?p> hx> Kit 
itttl 8*r>£B!i#U ^P-n^/^1 5Sffll^iW 
^p-b^-9-1 2lcK«lKa+4« 

[0 13 7] (5) ftSaFtlfcSJM^^P-bVlH 2(4. 
$i]ffii^P-b^+M 1 ^bfE^^^S-T— 
fcp— ^;u>^E'J 1 4<r>^mz. DMA =E — K*t?Hi^S 

[0 13 8] (6) KiM^T-r^i:, HWP^P-bv* 

P-bv-9-1 2lc^Lr^^-r^o 

[0139] ( 7 ) ja±T?ai^fc ( 1 ) - ( 6 ) 
*±gi»^P-b^-9-1 2lC*tLTtT5 0 

[0 14 0] MI MD*S(DJt^Jffla*(T5l3fcfc-3 

.[0141] MI MD«iftSn*WI!i, «3«Bf r — -9 
Tytr>y»l*, S!^-^ <tEgij$n4Zi:^< P- 
^;u^^'J 1 4i=»«rt**t* 0 5W»Lfcft*WI*. p — 
*;i/>t'J 1 4CD5I^LfcT KUXCtSlMSnS^i:^ 

[0 14 2] MI MDi&tfs£*t£lft**i]<Bll?tt&7 KUX 
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[0143] 0 ftSW^P-fe^lM 2t'M I MO 

30>O*i&*&ftJ*Sft«i(Dfcffifi*-*. H-B*ffllC 
M I MD«iff*tift**Wfl)IM»T KUX^ €-3t«^ 

p— ±}jv^=e l J i 4^1:7 Kl/Xf-^*Mt*i& 

[0 14 4] S I MD^jtlZcfc^^SS-lftB^-r 

[0 14 5] »2toJSM0)3t5»J«-J|:aic*5it««l»^P 
i 1 f*. ±<*>^E'J i 3frSft«*Bl*&*K SKLfe 

**L3W5»ji3rp-b^-9-i 2-e*fr-r^<*ti<Da6 

I*, yp-A>/U 1 5 S^Lt±3W^P"b7"9-i 2 

■y-i i^6ttisstt4«*t«i*uyx* 2 4icA*-r 

[0 14 6] v;U^^U^7-9-2 3 t^U^X 
$ 2 4©*±tte^ HT'fT^n. I±fit'7 htfOfcb 

\t. •wp^p-bv»i i ft 

2 4lCtSSrt^HSo Lf:tfot, #IW?P-lz^+M 
1^6tt3IS*l*S IMDffilfflMW, Slfifv 
Mi*f:: '0' t«-S<fca^«iJ»^p-fe^-9-i 1 £&S+ 
*6fMS*<fc*. Tfr^UvX* 2 40«-tfy htf. ME 

^p-b^-y-i 2a>fi6a>«rtK*s«y»-r4c:fci=j:-3r 

[0 14 7] ;^fC s S I MD^xt^M I MD^xC— ^ 

[0 14 8] fflW^P-fey-frl 1 <Dlft^\Z\ts &m&Zf 
P-fcytM 2.0P-*;^ : E'J 1 4 13*8*01$ ftTl^flJ 

57^-;i/KS»o, co)flj**<#jap^p-b^-y-i i "C 
SEff**i*t. *<Dcfc5fc¥H^ftME:7P-fe^1M 2 

COM I MDffl^^JJZfflS^»fTS*l4o 

[0 14 9] (1) 7 KUXf- :7;u**&ifiM*yiJ<DBBJ6 
7 KUXtt^.aj*H. ya-/^/Ui 5$ftLX±m 

K^p-b^-y-1 2fctta&a?*i4. 

[0 15 0] (2) ftW^P-feylM 1 ^bCD^^ICJ; 
*>«JWT?. ftSJJT^P-tr^+M 2t\ (1) T*$E&£;ft 
fc7 KL/X^ :/P^A2>^>* 2 5 

[0151] (3) ftilffli^P-tr^-9- 1 1 ^bO^^lCcfe 
SfriftlT?, ftatlf^P-b^-9-1 2T% -JUf^Wh*?^ 



£ 2 SVtfZH&b — JiJUJ^tJ 1 4 0)7 KUX^b, 

4CDA^(i, P — JUU^'J 1 4^&tt^tt*ttfcM I 
[0152] (4) P — *;U^^'J 1 4^e>tt^UStt 

2 4*N&a)fB^i3«fcoTflia3&<ff^*t5o znmmi*. 
&;H»^p-tr^+hi 2T*S^ori^rtfi^fc^, mi 
MD^a^cb^So 

[0 15 3] Sfclr, M I MD^xCI=»frLfea(D«BS* 

[0 15 4] B?i£tLfc<fcaic. M I MOMlteih 
fci:^ -JuV^U'h*?^'? 2 5|C|£ % M I MDffi« 
5»j005tn7 Ku^*<»»*ttri^. ^p^a*^> 

$2 5(4. 2 4^b(Dftl|ftPlCj:^T-<>^ 

U > > h**L4«te£fl»*.Tl*4o -tlC^ot, P.— 
2>;U>^'J 1 4lZ»»Sttf=M I MDffltft^J£III2fcK 

[0 15 5] MbvX^ 2 4lC^2*t£tfpfr 

OStRI*. ^ECDtfr^UvX* 2 4<&«±{&fc:-;/ 

S^ti^o t^i±fitf7h^ *i* tt&tf, p- 

^JM^'J 1 4^€>tt^tb LfcftWWUvX^ 2 4 

[0 15 6] Lfc^ot, p— Aiuy^eu 1 4icfttft$ 

Is SfclC^Py^Aa^V* 2 5S^^'J>>>1 
&*<*P — *;i/> i EU 1 4£SE^ffl-r«fc5lc*|ffll3— K 
^SSSLTJsitfi, p— *;u^^u 1 4a>tfMHM£liUk 

^UvX^ 2 4|CP — KL~C. M I MDtoS^oJfg-C 

fc^o toismcDm'ikmiz. *jL(4e^h* 'o' iclt 

OWMl/vX$ 2 4Izp— KStiiJ:5i:> 

^U^2 3/l«*tl§o 

[0 15 7] m-cDffr^lr % ±te<DS^mco 

t8H*0>»££fTO-Cj3lttf % m-C7)^^OM I MDBtt 
[0 1 5 8] &'&\Z % M I MDAit^bS I MD^it^ 

[oi 59] mi Mo&mwmTtes &mnyu j zv+t 

1 2"T?*t*^T?&4fc*>, aftJ^P-trytM II*. ± 
gSW^P-tey-tM 2tOM I MD*Q3la)*!7£5£!2LT 

[0 16 0] (1 ) «H?Pt^1 1 I*. S-JIS^P 

a^o ccD^^i-ei^, ftfjeu^p-tr^-9-i ii4. muya 

t-^1 2(c»LTNOP (No Operation) P— K£« 
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[0161] (2) mWJo-kyV- 1 2I4M I MDM 
^fr?^. M I MDfflJIffift*^l<DS&ll<Dft*<!: L 
T. ttffl«IWUS>*£ 3 1 (DH»bf»v hS-b^ h L. * 

[0 16 2] (3) «-aW^P-b^*1.2-CI*. M I M 
D^3fflft**]<D««<D=i — K£Hfr-f&<b. ttffittJffil 
UvX$ 3 1 (D|3]#itf-;/ h^-tr-v h£*U S&lcft*!-' 

y** 2 4-^<&a**<. jsiattiMW^p-tr^-y-i i#« 
*? -r * * * £ a « -r * * o i ^ -7 ) i * y u o * 2 3 y 

MIW^P-fe-ylM 2©JW»4f ^ H*9-f -v— 
K-*T»«**i. MW^P-fe^tM Hi* ±;H«^a 
■tr^-9-1 2T?H«Btr^ K*<1 ic-fe^ h$Hfc^5^$S 

[0 16 3] (4) *|»37P-fev!M 1 I*. (1)T?;H 
©^P-tz^tM 2 (DM I MD^SI^^Bij!)Lfc^. ±;H^ 
^"p-tz^^i Z-x*m&\Zv V\z^ tf-tzy h$*ifcct£ 

tPofcSSac^P-tz^-bhi 21*. WlBl^P-bytH 

(5) ©JW^P-tr^-9-l K*. ^Stff^P-fey+M 2 CD 

□ -tz^+M 2 "CM I MDfflSA<»7LfcCi£ttBLfc 
NOPn — KOfSfrS^JtL* S iMDMffl^® 

[0 16 4] (6) WP£I4. »]W7P-tZ^it 1 1 /)>bCD 

ft^irufc/)<or, ^TMf^p-tr-v-9-1 2t?s 1 md*& 

[0 1 6 5] lUira^fc^^ir. 

[0 16 6] i2l±(D*Jfi«l4, m2o^B^^nja 

i-*fctoO>— 0iJ£5j?Lfc**<DT?fcy % CtLlzPS^^?H^ 
4iO)-C?l*feLV ft*L>S?X£ 2 4^CDAA(D;it 

otztf* «JMI»l/i?X> 3 1 (0 1 tfy hefflL^Tff5 
[0 1 6 7] EI 7 £*#*jSld\ ft«US?X* 2 4— CD 

ssswuvx* 3101 e^"h*fflL^-cff 3ct-efc 

0 7<D^jK#J<^fiCD&3II4. Gift 

[0 16 8] 1 . SI MDll 
ttffl«WU^Jl'3 10, 7^^U^+f-2 3Sffl»t 

X* 2 4(cAAf *.fc5l::KS-r*. JSltt. ttttMfiPU 

vx* 3 i w^znswz 3 swiwratf-:/ 
*»7LftL^By, sw^p-t^iM z\tvm^o^yv- 



1 1 rt>b<Dft*leLfcrt<^TffiS£fi : '5o 
[0 16 9] 2. MIMD^l^O^ff 
•l»^Pt^l 1©ft*ictt, &;HS^n-fe^+M 2 
CDP— AJU^^EU 1 4|:ite^£;ftTl^ft*£lJ[~Slfr£ 
^T-r^/c^)CDft^7b^S*HTLN^) 0 CCDft*l4. m 

sic^^^ft^jcDiPiteT Ki/xa>ts«s*iri>5 

Stt£JB£-r5?-r— ;uK£fto. C<Dft*#*OT:7P 

P-fe-/+M 2(Dft^5»Jlc«iS^fT$H4o 
[0 17 0] (1 ) «S**tfcT KUXf-^H:»M 
^ftTl^ft^lCDPfflteT Kl/X^P-v^A^ 1 5 
S^Lr^atW^P-b^-tM 2fc&i££;ft& 0 
[0171] (2) «»?0-b^1 1 frt>0)tibit\z& 
MIK^P-fes/tM 2t\ (D -e^^tt 
t:M I MDfflft^JCDBBJSr KUXri*. Zfn^/^A^O 
2 5lC»«*tt*. 
[0 1 7 2] (3) MW^P-fe^-tM 1 ^^COft^l^ck 
£#JffllT% ftSIW^P-fe^-y-l 2T% ^D^7A^0> 
£ 2 5t:^^tt^)P— A^U^^EU 1 4a>B8teT KUXfr 
M I MD^ScD/c^CDft^^iS^tihS^H. ft* US/ 
2 4[Z^jfrt^H^)o 
[0 17 3] (4) WiaiUvX^ 3 1 CD. ^fr^Z? 

A^f-^Lt, p— *;u>^U 1 4^e>iS^aiLfc 

[0 17 4] (5) ft*UvXS 2 4^bCD^7F(Zcfco 
[0 17 5] 3. M I MD7^xtlCj:^)^S 

mmmmtmmz, -?atr^i±i30>$ 25\z\t. mi 

MDfflft*M(D5fefiBT KU^*<»l«**l-Ct5y. CCDftl 

ft* w *«*Bl*an»" c t ^<r* * * • w u vx ^ 
(DsftSiCcty. p-*;^^ui4^P)K^aiSiifcft 

*?IJtt, ft*L/vX$ 2 4lC|&^$^^cfc9[r-7;U7 c ^ 

i/{7it2 3A<W»S*i4o citilwcfcoT, p— ^;u^^E 
U 1 4l=»m**ifcft*5»J*W*«^UL. RffTftC 

[0176] 4 . MI M D75 xt^ bS IM DT^it^cD^ 

M I MDfl!li<Dij£7l*. ft*Jf^P-b^*1 
-£>V&Z>tz#>. MW^P-fe-yU-i Hi. ±3t*^Pizy 

-y- 1 2rcDM i MD5aaco*i7^5iiSLr^t>s i md 

[0 17 7] (1 ) WW^P-fey-y-1 1 14. MIMDft 
*i£j£iSL*:gL t#*>ttai(^A^o CCDttSg^li. fflffl 

zfa^ly■y^^ 1 (4. ajic^p-fe^tn 2ic*tLTNOP 

(No Operation) 3— K^^^-T^o 

[0 17 8] (2) ^Hg^P-tz^-tf- 1 2(DM I MDfli 

afflft*wo>««jsi=. ttaswwui?^* 3 i ommt: 
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[0 17 9] (3) #JW?P-b^*1 2T?I*. M I M 
D«a»**»l<D«*a>=i— KftHlT-rit* ttSSfclfti 
bv7^ 3 1 onJHkf^ h*Mz<y hSft, * felCflJ^U 

[0 18 0] (4) $t|i^Pt7^1 II*. (Dt?;H 

H^P-tr-v+M 2 (DM I MDffliS*fiiJiLfc», ±;H^ 
?Ptv»l 2T?WJHfcfy M= i rtt-fey hSfrfcdi:* 
BMrt-«*-CNOP««t*ffLlllt*. *<ffla3b<» 

(5) HWW i i r*, ^/HS^p-tz^-y* 1 2<D 

D^27^1 2t'MI MD*0:Srf><$fT Lfc d t ^JlsSLtc 

NOP3- KCDSSfr^it L, s\w\D$&mm<nw 

[0181] (6) Jil»li. ©JW^P-fe^-9-1 1 
tfJ^ICLfc^oT, ±3t*^P-tZ^it1 2T?S I MOI 

[0 18 2] Z<J)£ 0 \Z > ^L/V^$ 2 4^(D^(D 
A^OSfif, «ffl«l»U'^^*fz«feorl!ls3E-r*Ci: 

•9-1 1 frt>(D$i^mti\ ^^E'JI 3lC»JflS*lTl^*flJ 
* J« CD 4f * 6 £ SSfT-T * S c 1 1 pT*B 

[0 18 3] tt±-C«^fc*!fi«-CI** tWP^P-fe** 

pIffe-?fe£o ca>»* % S-Siar^P-b^-y-l 2d, 

y. /\— K^x7»*itJn-*-*. 
[0 18 4] LfrU i£*Bfl«S*iTl*SR ISC (Re 
duced Instruction Set Computer) ^ P -fe v V~ V \& > 
«H(D»K[*tt«»fBI»lzfr^*i«fc«>, **iKif/\— 

&2<DmWT*7FLtz£5\z. SIMD 

So 

[0 1 8 5] 13(7)^ 

hi oi*. % 3 (D§zw(D&mmmzmt>z>-ni&m<D 

y, 1 6§0)PEO-1 5A<'J>yttl:iEtStL, 
(DPEO-1 5lZm<DP Et&mZftvbOtT&o 



[0 1 8 6] |HBHMX*«1 6(Df£&CDB#, #S]$*lfc 

$*?cdp E^ay witiiSSr*&5o "rfct^fffl*. 

tf-tM X 1 6CD*§^ P E 0IC|*1 §@(D*X? $-91 

y ^r, p e i \zit2mn<D$ 7,5 <om i ) f*»+*fifiv 
pei 5iciii 6Sga>**$£Sjy{+i+4. -cd*I 
£\ #p Ei^^j^ic^x^^fijy^itb^i. /\7>xi 

[0 18 7] L**U Mfl"y--<XA<1 0(Di§£\ 1 6£ 

cdpeo-1 5<df*3(D1 o^iz^x^ tay*tH"4*«, 

#j*.i£p Eo^&PE 9*t?i=ayf+it -sit-So 
bipe i o^bP e i 5*-ei±»ihitt-s<^"e. MUNEI 

KlCPEO^^PE9*-e^ltS)"Cfey, PEIO^b 

pe i 5*-c*<»it-efe*W«*-b^ Kt^)c #PECD 

[0 18 8] ^fliJT'teP El O^bPEI 5CD/W /^X 

K^i7fl)iSliP EO^bP E 9 *t»A<U >^tfcl-tS 
£E 3? tifc 1 O £ 3£5»j CD 1 Jfc TufgMCD 36 W It fftt i £ . 
^bUIlCP EO, PE1-PE9 tat^Tfl^S*^. 

p e 9(D^cDii(i^xiiP e o (D&moimm'^i^mu 

[01 89] mi i. 1 2iz;u /txmmcDVM&m&TK 
to m^ H4PEiHi*<jR*ifi|/^x-ca«*fT9**a>T 

5 1-* p E(o&m'<*t&m'<*\zmm-rz>o w 

»IfiI/^lCl4^fo]3-s t a t e/\''777 4 1 

"f S„ 3-X-r— h/^^77lCl4l^&jEs]^4 2^blP 

E©««l/*it««^iSI&*t*, PEA«ia)»dtt3 

fctty, SflTOttittft. 

[0 19 0] 4 1 (Z)^lpJ#Jfflll4a6MftW 

^<Dtt^!rj:S 0 {JiJ^l^s IMDM3£5iJI+S«r^ Hfl 
MfcaiS^^ff-rSti^. T^— ^CDfc2l^fS]/4±rCDP 
E-eHC-efcftfctt, PE(7)»Sff^ACU (A r r 
ay Control U n i t ) t>$c3l^|Rl ^ ftS 

-rsKit-e.*:^. 

[0191] m i MDafflMttH[*-ett, Mica 

^-tBL^*#^*Mcflc#LT < So ^CDf-tf>. 

r 4 i cd^|S]I4/<^^t 4 1 lzM-B<7)»JWIsI!»-C5*« 

f^Rea d/W r i t egf^b^t^c 

[0192] MI MDS!ltJiJlt*»T?i&Si:«:4BE*« 

ifoJfS^ Read/Wr i t e S^U if 
CDm^rfeSli^^^LNo ^(Z^^il^ LTIN&P eTp! 

rtz)teaiia«fi^BS-csi)fctottfe* b-efci>o 
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sa'pEicWi+i&ttfcjf^a^t; ipe*6s©pe 

|r*y % tb^* 4 3 a t'SRLt^(0P E^S5« 
[0 1 9/3]" WXtfSP E^S6«I(0'i»^, "*OP E«zS 
i>S*{l#ligPE^e>CDS*fi^-*-t2U^^ 4 3 at? 

H\z&i) s SPE*<«ih(7)«-&i*£a5PE^f>coS*fi 
§liIg€a)P El=a6#t«cfcl=<i: y . 
?Cfc7b<fcii5fc£o 

[0194] ±fE#JT*l* PE1 O^bPEI 5 <Dfrtz& 
y £(*Jtfc Ltz* L^Ls CCDcfc 5 [r/gifeftfcfrfc^o 
TttitlzLfc*** /W/<***E»tflfc#<a«. ± 
K0J1?I*6 P E»(DffiUt*/<-f t m 
1 1 (Dm&s /W/U©l9i:tt/^v77 4 1 Sffiia-T 

[0195] ±em i MDmmmw&r'<n/\> Kvi 

fc*<ffl*<&*<* S I MDBttOTtt««T?flDra«**-C 
I*. *PE|III-ea>a«Hf»B»IIIII=tf6o*3b<*4fc, H 

[0 19 6] SUSlCl** inm^i)<A 0ns T?£tfTLfc 

(tnii^b-r, kisp Emt?iE3ir4a*2 5 n s&s 

1 IS^ffl^CDlr 5ns o>asi*<4r * 

fc-T£fc. 1 5t5T'I^3PE^/W/UL^S 
±E«"C(D6ffl(DP E(D/<-f /^tt^Rlffii:* 

[0 19 7] *<»tztb/U /^tSPE$I«tl)!fcS 

*<fc*o « Tllittit (::■*- *p 1 ofe^fzfixtt. P 
EPfliziii PE#a>attL***fci:tt<tt*. ±tE0jr*is 

ttlfTSP E£#J;tl£P E 5, P E 7 , P E 9 , PE1 
1, PE13, P E 1 5 tmiRi-%^tlZ& I) pJSBttt 

&&x.&zt nth** 1 *5cu >yttftatMtnt*A<* 

[0 1 9 8] *fc. JltS0iJ-C*li&P E 0 - 1 5C0«^-T 
§PE|§ (0-1 5) ■JlStLTl^^ Ztltzt 
ttitT* PE*<fc*iift, *«|PECD*#36<atti:tt& 

at*. *ffr*3fp^5A*<a«LfcPE***j&Rt 

1-4**1*, PEi§t, ftli-r^PEic^^^x-^ 
gftOffi fc -T 4 - fc •CSm L fc P E •« fc f ^ d fc 

[0199] Kaoft^iiiSffl^p^^-y-oflBSriztis 

fflt?$-§o fate*. 1 6^36$U<DP E 0~ 1 5(zPp^H 

6Ja±a>*^^*«y«i+*Ji*s**4. 

6<7>f££fc<7>*§£\ &PEO-1 SIC^J^ 



i=nyfti+4ciA<tt**. m?L\£3 20)9 xmmv 
wit **** *peo-i 5ic2*^^ro«y«it*i 

[0 200] t4*5^ftP EF*J«JCD2 0<Z)$X<7£fl!S 
■T 4 fc # v **t-?*L0) * ^ S> Sffiit 4 fc #> IC 2 OCDtfc 

<rS8fT-r«fc*±iBttBs«ye**wfcrcj:y % as 

[0201] mz-\£$*tm*2 ea>m^. & 
peo-1 5izi$i»i=wywit<fe5fc"r4fc, *x^£ 

1 <!§lt}#OP Efc. 2fflaitl#OP EfcA^#*o * 
P EtfglfJfO 2 ££X£ 1 fc£X^7 2 fcf 

4fc, £X? 1 £HfT-r&i§£l±l 6S0)PE^f: 

fT*.tffii*jb<* $x^ 2£^fT-r£K*i*i oea>PE*< 
WMfcay, »y6*a>PEA<«jhfca«. 

[0202] o*y*x<7 2$Hfr-r*l»fi, ±K01"t? 

cd 1 offla>*x^ss8fT-r*a*fci§i«a>tt!Bfca4. 

*<Dtz#>. *x>? 1 £Hfr-f£ i§t=rl£ 1 6*^T^«» 
Ls £X* 2t*ffr«»*tt/W/^ISI»*«fflLT 

1 o#awo)tf»*i=«y»^T*fTtff^tffiai^-> 

>fcLT2 6*StW0)atMW'»afcLTttffl'C**. /< 

E«i8fiB»4 2fta»+*cfci=j:yjiai-cf*4. fa 
fr**** 1 *ffl3T4ttascbWN «aijia»4 2ii±r 

(7>PE0~1 5*<*M-C**i Lt/W/^BBtfflL^ 

*x*2£jra-r4ttBa>«K NMBit4 2ii4x. 
bttr^sp B<D&m/3mm<Dmmfrz>PE<Dmwis' 

[0 2 0 3] 2 h — ^X^^CDii^^TK 

IU11. 1 2-C7FLfc^fS]/N*^ , 7T 4 1 fc£l^fi-tzU 
«943t, % ^J^fS]fc^fS]0 2^fp]^^fca^ 0 ft] 
»<BffillMfc£%**fc. 1 ^vTc'J >?Spt* 1 P Etffo 
ih(D*f*fcaofc(D(zS*L. 2*S»T- h-^Xjg*7? 

[0204] i1 3l:8x 8<DTU^Ir^gl-9-^X/)<6 

-CI*. 8fra>p E?ijco5*>, etr^f^ESfc-r^o &pe 

t (X, Y) -eatffc-fSfc, 1^7cUV^*0*i* 
fcP3^lc s jaBfMlcttitP E^@»a^«J:3ic-r4fcs 

PE (0, Y) % PE (1, Y) , PE (2, Y) % P 

E (3. Y) , PE (4. Y) , PE (6, Y) <D 6 fif 

*<-t*i-fti»«lfca4 (H*. AW) o 
[0 2 0 5] ?lJ*rS]|rHLn*P E (X, 0) . PE 
(X. 1) % PE (X, 2) . PE (X, 4) % PE 
(X. 6) 0)$mtf*&?*tf£Mtt&ho frihfca^fc 

PE*IJ0>PE (5, Y) s PE (7. Y) <EI* % x 
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BP) te*r;£ft(D/\V/\ 0 ;*£m\ pe (x, 3) , pe 
ex. 5) , pe (x, 7) itttiJetim-x&HD'U'* 

[0 2 O 6] ftizKjkCOfttmiP&mzfoZP E (3, 
5) N PE (3. 7) 5H4*»Rl4:ai*Rja?JR»S/W 

mm \z L T fr o d t * * o 

[0207] 3&s»^ h— ft±o> 

[0 2 0 8] ±|E/W/^@»I*P Efclfl — ^y^lCtt 

»fci i ft*, -r^*, 1 *i$u=ttfta>^^^ 

[0209] *lz^^iJT^-b^lcHLTKqB"i-*. ffil 

©W±EMMftJ|:«*<#1Bt/ i EVffir*y. §peo- 
1 5#p— rtju^u (lm) £f#oi§£\ flcjhibJSo 
tWPE©a-*W^U tffifflSftftl^c: tlztj: 

[0 2 1 0] mZ\ttiSiaV-<( Xlt4Tztf* i-^cosx? 

*£#££■*-*»$*,&*. a«ca>«^i4i ocdsx 

BSB#$ciM-f Lfr L C CD if "a , 

M L tz tztblzif- $ tfftm ZtiXl^Zzt ££m L fc 3f 

[02 1 1] fCT, (*itLTt**P E*<fc*i§^ n 

[0212] S14!:16 1 «s U >^$£^C03t 

-e co x >r- ^ ?;u3fc*u «fc ft * „ 
[0213] ppiiiif-rx^s tt&ts «»-*-* p 

E f £ P E 0 . 2, 4, 6, 8, 10. 12, 1 4 (7} 8 £ 
t^S. ftPE^SPE©e«l<OP-*^^'J (L 

M) 4 4i«HlftiX^fyf 4 ST-HfST^-brxtii*^ 

cfcaic-r^t, s^awij-e* ftp eop-^w^u 4 

4<DS*jM2fl£fcft*. 

[0 2 14] HHiMX*<5a)»6tt, 8MPESPE 

0. 3, 6. 9. 1 2tL. PEOIiPEI, 2<7)P — 
^U^'J 4 4£, PE3I*PE4, 5<7>P — ±)\,^^E 
'J 4 4 Jffiffit^C <b fwefc y „ 3f&a)>qEUS*tft 
So 4^<DPE^««I<7>*^l*4fifa)> J E'JS«tft 



U Tfm^Jcaft/^^xtfcSlMi^-f > K^#5£t 
[0 2 15] <hr<£P E^ttiti: u ifofiiftp 

E/)<t*a>flcihP ECDP — ^E'J 44^tt^)ffl 

\z-fz>fr zzt tfmm t ft * . snipes 

PEO, 1, 2, 3, 4, 5, 6, 7£L, PE8-1 
5£ttit<tLT, PEO^PESO^^'J?, P E 7 

pei ssfflt^^tiattst^ *r 

sitsp Ett±ja/^7^icfcit^»]3Kiftft*a&* 

ftp EA<»*MIIc£3^6l«|=S6tt**iT^4»ft. 
P E o A> & P E 8 ^(OftlMEB^SI < S«, tOtz&b 

[021 6] -bfs#j-ei* N sjyf*i+?,*v**x^G)** 

**^*0)a&*«:HR(Cj4^fc*^ *X^<7}*££-Tft 
6<l<&$x*j&<fcy , ftiftn&SiftS^^'Ji^ 

4, 2, 3. 4, 1, 2T*fco*;il^ f£gjPEl£PE 
0, 4, 6, 9. 13,"14tfty. PEOttPEI. 
2, 3jPE4[iPE5$ s PE6I*PE7, 8 P 
E9IJPE1 0, 11, PEI 4!iPE1 50) 

p-a^^ey 4 4 5ftifixffifflt§o 

[0 2 17] Z<D£o\Z % *ttlC$X9*aE^&«y«" 

aLfcii{S«rWla)ll8«^& s ±tcop EjW«ja>'>ft< <t 
t Efc7^*xt-**ttSlftJtftl+*itfft& 

X.|£PE0 ( 4, 8. 1 2 CDftP Elig P ECD^&^3 P 
E<MD«B&£**u ftfl)ISftftPEIiB(DPE^(D« 
»*J#oJ:5f::IB3£U *£$G>«ft**X*0!>8] y ft 
ftl*X>r^— 'J V^*fTl^^-r-5o -Tfttp^PE^ 

[0218] ZftttttS P E ^ 1 OCD^ 'V ^fcm-fr^lg 
ftl-tSfiJift*. M$L\£, 4 P E$ 1 -0<DTyZf\Zffi 
ILs ±IE«jy*7LX-f -y^4 Sftfc^r^-bXEIKi 
^^rtlctttf)*. CttfCcfcy. 7£-feX08&<7>ffly» 

C(h?!)<£iJ*4o *<Dtzib* m—TvzflzmW:LtzPBto 

±XCOP Etfm<DP ECDP— A;U^ : E>J 4 4^ffi 

fflT*#S«t dlcLTtSl^o - 5^-^CcblZcky N 
$ coRft ^ $ x >7 ^^^f«acD3ii*iifi ±*<s B 

[0 2 19] 5fe|C2^7C*&^ h-7X^fl)>^iJ7^ 

T-fe^o *<Dtztb. T^-bX0KtfT*fRli:M*lR]irK 
It4. -bfS1 *7c'J >^*S^-C, ^^^iciStir^cirt 
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[0220] [Hi 5IC2X 2 0)^U— ^***4. P E 
(0. 0) ttfcOP E<DP-*^^*'J 4 4A<ttffl-C* 
6 0 PE (1. 0) tPE (0, 1) liPE (1.1) 

©p-*;u> : E | J 4 43!)<fiSfflt*5«fc5l=tS. ^*U= 

*©«MnftfT3ci:a«ia**. pe (1, o) i 
PE ( o , 1) I4ttit-f /**/<XEJ8&4 6$R 

[02 2 1 ] 3^5c» : ?-*S*l=iaLrt»±E«i:^«l3 

So 

[0 2 2 2] ^I^W/^a-^OJ^^'JT^tX 

icoivClttWT*. 3tMtwaa>»ws**3Sa) 1 o-c 
fc4/W/<-*i-:?i4. a«eil*a>*tttf'h*i*tt£ 

lcl4. *»3&*5cl=^JC-r Sii«8l»Sffiffl Lfcl**U* 

W5iJttEIBl*iMWl*. 
[0 2 2 3] LT4*5c^6> 3 3fc5ci::-r&0i]£® 1 
6lc^-r o fSIftf£P EJP E 0-7 t U «ML*l^ 
P E£P E 8 ~ 1 5 £f SSI- 1 #7cTrt<o 

-f/<— ^tt*oatwti-»ai:tt&. *\ pes- 

fccfc?!^ (*±CDP E£)P — ^;U>^'J 4 4£, 

[0 2 2 4] -r^^>*,P E 8 (DP — ^JU^'J 4 4£P 
EOtfSfflL, P E 9CDP — =E l J 4 4$ P E 1 

flEffl-TSo iHISBO-8, 1-9, 2-10, 3-1 
1, 4-12. 5-13. 6-14. 7-1 5ffiEffll 
felNCD-e. *^»jy$-tzXffl/*Xi: LT±Eil««B* 

[0 2 2 5] «|:«RPE« 1 oof v?|:Elt4« 

*(DBa«»=OL^-CtttWr-So IU1 7IZ2 x 2(D40^P 
E4 7 a. b^1 O(0f 7^4 8 {Zft'&tzft&iOm £^ 

fiS£m^ ff±P E 4 7 a J/^/Ut^W^MP 
E4 7 a0±^iiii-rS^^IZiEIS-r'i)o CftlZ^y, 

[0 2 2 6] mWz s i*ihP E4 7 a(Da — ^j;U>^U 
4 4^0>y*-feX«»*iP E4 7 aCD±£ffii&-f -S^d 

[0 2 2 7] Sg4CD^B^ 

[0 2 2 8] ;l,-*sb5 i tmnnmne 2^&»tts 

tlio ;U-^a5 5 1 1*7 U ^ h$t^4/<^77 5 3 x 
-53pd:, *y h(&tti2l5fc£JfeS-f 5**f ^5 4 



[0229] Pin. Pout l*JU— *«B5 1 tSIWfll 

out. Yin. yo u t it**i?*ivam*z>mnz?a 

[0 2 3 0] H2 oi**S8Jfi«"C?ffl(S*4x*> y-tz— v 

(757^-— KD— W"Cfc&o — — yiittJft 
0(a) (D7t-V^ hSLtfeU, Bl*a d d r e s 

smffl] ^ p -tz ^ * £ ofei cots *ts§gt t?a * *t * o 

[0 2 3 1 ] 3 -O&XDV U *V h^«o^ -tz — i? £ 
-^C07^ — hi*. 120 (b) fccfctf (c) 

ic^-ttteycteSo 7«j ^ hi*ia*d a t a-ca*ti 

-fe— i?(DW8!ft«tM4*7Saf «Tt^ h ( e n d__ 
bit) frbU&o * y-b— v*<«»-f ««£l*0 2 o 
(b) a)?*— h(0d;9l:en t__b i t 14 0-Cfc 

y, ^^-b-s;*<»7-r«»««4Bi3 (c) 

yhCD^I-end^b i t (41 <t£:£o 
[0 2 3 2] 02 1 i**mmm(DJV-$$lS 1 TfT^tL 

tT9 (X"f^^1 0 0, 1 0 1 ) o ffil^T±T?5&\<0ft. 

^*<-a^**T?±T*iaic»»ir49t«^pty*m 

-Cii«*fT9 0 2. 1 03) o $4WJ 

y XAI: * 3SJ6 RT*fe"C fc £ „ 

[0 2 3 3] El 2 2l*X-f ->^5 4 0rtaM8/£0>l ? T?fc 
01 9lCfcltS£fi^rS]C0X^ y^5 7 <t±T^fS] 

-LT*^cox>f 8i*i5]i:wiia-c?iia$*u«>o -t^ 

^^12 3lC7jt-r o -ooa*i5fe9iSElB6 1 ts -A^i 
PX/N'X-f 7f 6 2^b«ffi*'*lSo ?PX 
/'CX^ ^^6 2l3l*ttft(Z>*|p]^6A*A<#K.&*t4^ 

Vs C*t&*<flBS8"r4«*l4lll#*<tT*?*i*. 
[0 2 3 4] 02 4{4tt5^5fe;^^Ee]B6 1 <7>«fi6«>J-eft 
^> e A***lfc7y 'V h0a d d r e s s flWJBittttt 

$P6 3-cit$$*H^o ^a5«si«saJ6 4fZlBlt^^r 

^-SSSoras tatet, flcBS^y ^ h^SA^^J 
S$H*o X^lS]3c)S^l4Y^[S]|Cfclt^5a5 , c^g^ 
^P-b^Hj-tBtpt «v-lZ-y^fc+ll*ft#e q I J & 
5-Cttlt*tl<«*n e q SUA**36»6 5 1^^^^ 

^ 0 ffl*5feft5E»6 5T7I4. C*tb0*i)ffiHI^i:7y 
hCDe n d_b i t , -t LTrtSPttffl s tate^Bl 
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[0 2 3 5] c t l_ i nl*S^a-tz^^ (X-f *y^5 
8(Dm-£) fc£lM*#(7)*-f V s ? 5 8 U^f7f 5 7(D 
•A) ct l_o u t f*»»^5^P4z-v1*£ffl* 

[0 2 3 6] ffl*5fej*SS|5 6 5l*2fcttg|£ftSU ^95 
«S«^a5 6 4IZfEt«^-^o S&f::aja5fc»g»6 51* 

■T^ U ^ 6 6^C0©]^fI^ ct I remove, 

c t I dec t>5££^"<So ct I remove!*;* 

v-b— S^&fcHKD^'J v h«Biy|»< fctf>a>»JW«# 

"C? % ctl_decl*address£l Mt*S7rtf>0 

[0 2 3 7] f^'J>>^66 l*Z;ft,£>CD$«lf-^-|Z L 
fciibt, SB5feA<S;H»^P-tz'vtri:|5]i:Ji^|*$feSI<7) 

ICSTb^fca d d r e s sj 1 ftH7 'J y h T? 

£o "TO V* 6 Slt&tz. 'J^IX hl^r eqj 

[0 2 3 81125 l*flffittffi«?¥8lX 6 4 C0ttS§Sf£O 

a d d r e s s IC Lfcri<o T S 1 &51M*S 2 izSiTf 
Z> 0 add r ess^jH^P-fe^tiRIi:^!:!* 
S 1 |C«»-T*. * *42 — S**<l»l>Tl>£«£|Z|*S 1 
fe«lM*S2®ttffi£IBffiU end__b i tlCcfcU^ 

[0 2 3 9] S4O960^£fflL^fcJi^lC, CO F^fl7!)< 
fi??*-r^C<h^H3 2 6 ^ffllNrlft0^^--5o (H2 6lZfctN 
X. 5 5 a -5 5 ettSKW^P-b l J , **L-F*l 

/^7753 x,-53 y, 53p, ^^7f 54^J;U: 

[0 2 4 0] ttJ^^CDSIW^D-tz^^S 5 bCO/^^^T 

'Vf5 5a(D/\'7775 3 x 13^;*. bHtl^ t*T -So 

[0 2 4 1 ] Z<D*yiz — is<Dm*)9ctfmU'?B*vV' 
55ett^, 5 e CD/^^TfC^ 

#*<fc*Ui, K6 8l*ffl*iaFix«^<*-Cft4. ^ 

'J 7 h 6 8l*/\V:?7 5 3 y A2> £ *T,& 0>T-, 
T 5 3 xCHiHflkft <mWZfn-bW5 5 e dffi^-fS 

[0 2 4 2] t#t>*>* ffl*jfc<&ffl«***jua<ffii*T 



[0 2 4 3] tS3feff]CDii^rM*. 5fc|-^^^TlC^K.b 

?t (::»*. &*tfc:7y ^ hi*, /c<t*_aJ2)$c<D^ 
$MHtM4* Sit Sftfc^'J M*, ffelcfctj;b5fc£;*5£L 

[0 2 4 4] *Slffi<H-ei4-»7c(30*^ H9-<7 
£RWLf=A<. ;u-*j|J5li:x-f7f 5 7S«tttS 

tt = *5c<D»*l4ia2 7C0^5f"X-< >y^3 9 
[0 2 4 5] * blcm4CD3§ejjl4, 7— A*— ;u ■ 

*. 

[0 2 4 6] f 5G)P^ 
B2 8(4m5CD^0^COM^JftS:H'X?fflt^tl«&^ , Pi2^ 

^cotg/smr-fe^o x i n , x o u t i*^n-?*vK}Si- 
3 p -b v v t (Dmco a^j te ct i/tib ^ ^ -v *;ut* fe & B 

Pin, Pout lct;U-£SI57 1 £;BJtffl9A7 2 £ ft 

tt-f aafi^-v^u-efta. ;u— 23*7 ntx i n, p 

i n^&gflLfc* -;/4z-va>$E2£5fc££fe£U Xou 
t fc&iMiP o u t icffi^-r^tcD-cfe^e /W^XX \ 

X i n^io(DA^£^— ^SP7 1 J/W/ULt, 
lEJSx o u t fctil^-r^^P v<7T~foZ>o 

[0 2 4 7] IH29I* S (gJ2 SOyuizyVVmJiZZH 
43fe^J«-W«1?fc^o ft?P-b^7 4a-7 4e)(l<i 
^1^-V^;U7 5lZotoTft^^HTt>'5)o IUtfL-CL^J: 

[0 2 4 8] **1S<W-Ca«$*l4> ^-t-V<7)^^ — 
T'Vhli. B2 0T7FLfct0)<i:lH]^T*fc^ o 
[0 2 4 9] ID 3 Ol*;U-^a5 7 1 0>rtffl«fiKiM-Cft 

So ^P-tz^-y-lix i nSfSi^^n-b'vWb'J^xx 

^P7^7 7-ca^p-fe^-9-i=ttyat?^, /w^x-r 

**\ a5*lM4»»-r«^P-bry-y-l=lnill"r*A^ft£ 
tSo *KiSI5fe*S7P^^ 7 7li^]B#IZffi^5 , c^CDy 

-b-vir'J^xx *LTlBa5fej*S7P^^7 

<D(t^l4 2^rpj7bN8-^-^t>tiSOT*. Ctlb^Lf: 
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7 9l3A*U&"*t*o Hftlce&ite&S^P 7 7 0S 

[0 2 5 o] m3 i ttlSiSft^^a^^ 7 7 
5?p'v>£"E|-efc5. AAStifc^'j ^ ^ *y-tz— 

2 8 2|Cffi«*JKTl^«£<0ttffis t a t e-CWS* 
-fey fc<5> 0 

[0 2 5 1 ] S^P42*vy-5B*&li«#e q I 

8 3lc|±}^^^ 0 a*ft»S7P'y?8 3li:ti6fl)ll 

[0252] ct I __b y p a s s It/U itzth 
0)fflWfS^V % ct l._o u t 1 . ct l_o u t 214 
/ W/tt Lttl^*(0ai**i Lt X o u 

t % Pout sa«t5fctto)»if8«t"eft4. 

[0 2 5 3] ct I _b y p a s sl*a5(D»EKlCj3^ 

A**.*tT. /<-f /<X»ff SfT 5o c t I o u t 1 * 

ct I o u t 2 I4l^"3*ft^ <7 QX/U«f 7f 7 8ICA 

8 3l*&CDtRffin e x t_s t a t e £3*£U ttttG 
IE^p^^ 8 2lcfBlf-rSo *6l=ai*5fe*S^Pu/^ 

8 3 I4v^ 'J^^124 IC^f-T «MH1t4 c t I _ r 
emove* ctl dec t ^4 "t" -5 o 

[0254] cr l^removelt =r+? U > 8 
4lcA***t4565fe*Wy»<fctoO»l»«*-C. ct 

I d e c [*S65fe* 1 »r4fctt*JWB ^--efc^o -r^ 

g^P-tr^^T?ftSi:*lci45a**|sy|»* % 

8 4l«fcU>W h«* r e q £Sg£lT£o 
[0 2 5 5] 0 3 2litt®E«^P^^ 8 2<7)tt«8a» 
^S-TH^fc^o *0)tB«ttSO(Oi:*IC7y y h*«»t 
SS&<t, CA57U ^ M4> ^-fe — ycD5feE"Cfc4CD-e. 

jBjfeicufctfo-cs i ; s 2fe^,LNi4s 3ic#gi£a& 

X o u t lwtti^*r^)if^l4S 2lz s Pout icaa 

[0 2 5 6] ^ y-fe~vrt<^^Tl^Pe1l4S 1 ~S 3 CO 
tt!BlcB*y. e n d_b i t |cj:y * ^-tz— V0)»7 



[0 2 5 7] m5o^s^(D/\V/N o x®j^^jaTic^-r 

So H3 3(*H2 8-C*Lfc^P4z^-y-$ffll^TfltJa:L 
fca6yiJB+W«Tffc4o 8 5a/|X&8 5el±^'Vt«y$ 
iim-fS/cftCD^^^JU (HI*, data) , 86a^ 
f>8 6 eli'J h«-^, 87a^b87eli7^y 

i> 0 ft^p-byy-(*Bi3 3 (a) ic^-r ^upmrts 

[0 2 5 8] #3§iE#jT% ^P-tr^+t-7 4 a^b^P-tz 
~/-*7 4 elC*»^P-fe^"9"S±T/W/^LT>< ^-fe 

Pt7f7 4b^U^XXhI§8 6a^L, £Bft£ 
fto*:?',! ^ h£7 4 blZ&ff^o ?Piz^7 4b 
tt'J*iX HI«Slt»ii7U 7 hSSBL* ?'J 

[0 2 5 9] ^P-fe-y-9-7 4 bl458Sfc"ei*£l*0>-e, * 
OlEit5 , c^P-i2^-^7 4 c^iltR-r^o IHttlc^P-fey 
*7 4 bl4i£flT-V*;U8 5 a <t 8 5 b, U^XXhfl 
§86ai86b, J: U^T 0 S x ) V i/1E^ 8 7 a i: 8 
7bJ/W/\'Xt^o 'J*XXhi^8 6ai:8 6btf 
/W/^$tL^Ci:lZj:y % ^P-b^-y-7 4 cICJ^X 

[0 2 6 0] 0«fc»ftrt<^P-te'J/-*7 4 c&tf^P-tz 
^■9-7 4 dTrJifrSft, 1113 3 (b) 0) & ? 
%£h%o ^P-b^it7 4 ett'jnx h«#£Slt£ 
7'J v h£g{iLT5a5fc£SSt;o ?P*7»7 4 e 
l4a«ffl^P4z-v9-Cfc4(DT?, ^P-b^-9-7 4 dlzS* 
Lt7^^U^yf§^Ito CKDit^^P-tr^-9-7 4 
b/»>6^P-fe»>tl-7 4 dCOW^TT^y U yi?fl»8 7 
a^b87dl*/N t -1 / /UJiltl^a)t\ i33 (c) 
(D J: y 'J ^^«#f±l£t>lw-^P-b^-y-7 4 a |Z 

[0 2 6 1 ] C5LT^Pt7^74a(i:^P-i27t7 

ai-r KJiai*H3 3 (d) cDctai^ 

^Pt^7 4a ei:^ , P-tr^- , t7 4 o (DPbIT* 2 O^iiiK 
'J h(D®{i?b<ftt?nSo dCDPBl^P-b^-9-7 4 b 
-7 4dl4 % *IT^fcB^^T5/c<ftlC/\V/^LTl^^ 

[0 2 6 2] Z(Di57£&mi^tzm^\Z&&lZ>&^t£&fffl 

OSif(^2x (L-1) i&S-<?, ±(*T* (D + 2XL- 

i) ttsi& 9 zo>£?\zyu*yvm<Dmmtifmtf&t& 

*tl^o D = 4. L= 4C0i»^(D^'f S >^ID$I213 4 
[0 2 6 3] J^±l4^P-tz^^t?(D> y-tr— vCDiHl 
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iS3l!3*r§fctf)|^ B3 3 (b) . (c) <D&m\Z£-o 
X 2 tz<Dtb. 03 3 (e) (D* 5 iC^P-fe 
v^l 4 a fc^p-b^-9;7 4 e£*Oy£HJH$1i'Tfi 

«ici&s*ftmi* (L-D ^ccot, ±(*-ei* (d + 
[0 2 6 4] raxBiieoia^tt, 7u+zvv-wio>mitf 

[026 5] xmrnrnzm^x* ^p-^ti 
ffi»-efc4cot?.. co^5t7b<8(De^r'fe^<b#ic(i* 

8 1 ta*5taS?a'^8 3$-^M"T*o 
[0266K5LT1 ^p^^-eii]a-e#-SE»srr 
*B ?p C0*5tt*3E"C. 3f« 

[0 2 6 7] >S:fc\ *SHfi«^l*-*7cO)»dSlttWL 

MRfffi-Cft*. 0 3 6I±— *5cO>a*(O^P-b^-9-«ja 
H"C&4..X in. Yin. Pi n^bfl)A*$, Xo 

u t % Yout, pout /W/<xx-f V 

^8 Bli/W/^^-f 3f=:tt'<T/<-f /<X*"i« 

[0 2 6 8] CCDcfcai-^TcS^fi-T'S^f*, «7C»N 

f8 8CDcfc5lwffeCD^5c^bO/W/N 0 Xt5M«T*^^cfc 
[0 2 6 9] 

S I M DaatMfW«i:«l»lcS8tT-r * 3£ 
Mflt*<^p--fe y*fl)ftJ: y *'J>£l*»*lctt % Ig&tffJ^ 
0>ltWStff*fr*3 c tic J: y !6fr0#Rfl(7>*affi£ 
-t2-y9"(D*«ifiJffltBI*Ct*<T?*4. *fc. fflScos 



[0 2 7 0] ]R2 0>«no>ttntMK«l=J:tllf, 

«*£w-c, m i MD»sa«prtei=«i:y, j:ys»itro« 

[0 27 1 ] m3<D*B^0)afe^JW#«|Ccfc*Ltf. 

*BBiMXiassi:TflWflLtti*p ES/U/uts? 

[0 2 7 2] 3F^IC X R| — ^^flClfc^T. /**f/<X 
[0 2 7 3] *4a)*^03fe5IJW-*ai3c*:4xli, 7'J7 

[0274] Jbi:, B5a>*flH0)3twtW«rcj:ii' 
**^p-b^-y-s/W/^-r*ci:i=€fcy. am c: 

h9-^©a«*<JMH=**<^P-byy-IH«> 
B»a<**ft» ft*. 
[BBaffiWttlM)] 

[01] mi ©5Bwi=»it«3tMtt-«aa>-s«E«a)^i 
[0 2] *1 ©*wi=feit**«s«-effl^fc«Ba)- 

[03] ttMtt^#^4l«0!)B20!>AB«fTtt?^A 

[0 5] bi oftBjxnm 1 &Mtt6Jttttta>flMtB. 
[0 6] m2<D§tBAo>mm&m\z&t>z-mmm<Dm 

[07] *20)«S?B(D*»Di:ft*B«^P-b^*a>«fiE 
[08] 07 "C^LfcP — U+l-ftrtaF*l*7 
[09] 07 tl^^IS^Pt^WM^J^t 

0o 

[0 1 o] %3<D5&*ft\zte\-t%> i ;^7c'j >y#S£ft?ijft 
[01 1] B3<B»WJI:ifclvC/W/<XEItti LTffil> 

[01 2] K3o>*wica3i^r/^/<xiaBi utah* 

[0 13] |g 3 (Df£VR\Z$$\t$) 2 <^7C I 7^^1M 
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thjMM>/<-f /^xkbm"*— ffl&mtiiL&o 

[014] m3C0^B^|rfclt^ 1 &7C'J >^^B-M^Jft 
[1211 5] »3<0«^lwfcl+S2*7cl — ^X#S^ft*lJ 
f£0 o 

[HI 6] Sg3<7)%B^|-telt*/N-r/^— — "?$g^3£ 
[HI 7] *30)*BBl3t5lt-&/W/^«ttatf7^-b 

[U19] il 8-e5?Lfc;H*3fn4z^-9-l?«flt$*i* 
[B20] «4a>ffeBJj|zfc^T»ffl£jh£* S/^ — S/0> 

[02 1] »4O)f£0J3lci3i+*;u— r-r 

[0 2 2] 0 1 8t?3KLfc*-f ^£>ftffltf§/£0o 

[023] 02 2-e^Lfc— *iPio^-f y^onwflirt 

0o 

[02 4] 02 3-e«Lfca*5feSiS[5ll»(DI*JSB«fiK 

0o 

[025] 02 3-e»LfeaAftK&BB(Dttttas 

0o 

[02 6] 01 8T?*Lfc3lir^P-b^-»*fflL^fca« 

[02 7] )M<0*WI-fcl*4 3*7G*? K9— £(D* 

[0 2 8] »5 0)f6?HlCfeMt4^P4z^-y-(D-||JfiffJa> 

[02 9] 0 2 8-C^L^^P-t2^-^$-mi^r31i^JftS 

[03 0] 02 8T?7FLf-;U— ^aiCD— «^^-T0o 
[03 1] 0 3 OT?^LfcK3l5fe»S^P^^a)»ja 

0o 

[03 2] 03 Ot'^LfctsfilflcftS^P ^^(Dttffla 
*£0o 

[033] jB5o>jfiwici3it4/W/<x«iff**-ria« 

[034] K 5 ^%B^lCfclt^/^/^Xlft^B#C7)$SKlB# 

[035] mscoas^icfcits^p^^^icck-sesi 

[03 6] »5(D«Mlzfel+4 2 3R7ca)»$a>^P42^ 

[037] *20)«sMir»-r«f)t*a)awi[>rp-tz^'y-(D 
[03 8] M4omw\~tt'?z>&-&(Dmn?a'bv-*<D 

[03 9] 03 8T?^Lf=3H(^Pi2'>-9"*ffll^=«£* 



[040] »5o>«Mic»-r*a*(^^p42^-9-»ja 
0p 

[04 1] m5CD^B^I^>Pfr4^*C0/W/N o Xil}^B#CD 
[04 2] «5<D*B8l^-r««6*O^P 

1 ^P-b^+f- 

2 ^P-tr ^-9-7 U<fftWPttB 

3 -tz 

outo, i te^as^ 

1 1 fpJfSP^PHz^-9- 
1 2 aHW^P-b^-9- 

1 3 

1 4 P— £JUJ(%*J 

1 5 ^/P— /'OU/'CX 

16 *y h7-^ 

i 7 Has/** 

1 8 7a>M>Ktt»« 

2 1 >^'J7 
2 2 >^E'J 

23 ^)v^zfi><?-y- 

2 4 

25 ZfnV^AJlO^Z 

2 6 TKL/XUvX^ 

2 7 f-$l/vX$ 
2 8 

2 9 ALU 

30 bv^$77^;i/ 

3 1 tt8*l»UvX^ 

3 2 ^P-b^+h^U^^^ 

3 3 a(i«»ff 

4 1 ^fS]/N^V3?7 

4 2 nun B & 

43 tL/^^ 

4 4 P — ^;u>^E«j 
4 5 tD l Jjk*X'-f«yf 
4 6 /<X/<X[h3SS 
4 7 PE (;H3i:g5ft) 

4 8 

51 nas«a>;u— $rgp 

5 2 aiiiasA 

5 3 x , 53y, 53p t^V~?T 
54 X-T^^ 

5 5a~55e 31 Jt 7 P -k ? i*- 

5 6 ifi«*-v*;u 

5 7, 5 8, 6 9 -JfiiroX'f yf. 

6 1 th^5t;*:^[I]S§ 
62 ^P^/U^f^f 
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65 U*itftS«B 

6 6 -T^7 U > 
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